EMISSIONS OF NITROUS OXIDE (N2O) FROM FLUIDIZED BED BOILERS by Åmand, Lars-Erik & Andersson, Sven
Chalmers Publication Library
EMISSIONS OF NITROUS OXIDE (N2O) FROM FLUIDIZED BED BOILERS
This document has been downloaded from Chalmers Publication Library (CPL). It is the author´s
version of a work that was accepted for publication in:
Proceedings of the 1989 (10th) International Conference on Fluidized Bed Combustion
Citation for the published paper:
Åmand, L. ; Andersson, S. (1989) "EMISSIONS OF NITROUS OXIDE (N2O) FROM
FLUIDIZED BED BOILERS". Proceedings of the 1989 (10th) International Conference on
Fluidized Bed Combustion, vol. 1 pp. 49-56.
Downloaded from: http://publications.lib.chalmers.se/publication/237744
Notice: Changes introduced as a result of publishing processes such as copy-editing and
formatting may not be reflected in this document. For a definitive version of this work, please refer
to the published source. Please note that access to the published version might require a
subscription.
Chalmers Publication Library (CPL) offers the possibility of retrieving research publications produced at Chalmers
University of Technology. It covers all types of publications: articles, dissertations, licentiate theses, masters theses,
conference papers, reports etc. Since 2006 it is the official tool for Chalmers official publication statistics. To ensure that
Chalmers research results are disseminated as widely as possible, an Open Access Policy has been adopted.
The CPL service is administrated and maintained by Chalmers Library.
(article starts on next page)
Proceedings of the 
Volume One 
1989 INTERNATIONAL 
CONFERENCE ON 
FLUIDIZED BED 
COMBUSTION 
FBC-TECHNOLOGY FOR TODAY 
held in 
SAN FRANCISCO, CALIFORNIA 
APRIL 30-MAY 3, 1989 
sponsored by 
THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS- ADVANCED ENERGY 
SYSTEMS DIVISION 
ELECTRIC POWER RESEARCH INSTITUTE 
TENNESSEE VALLEY AUTHORITY 
edited by 
ARNOLD M. MANAKER 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
United Engineering Center 345 East 47th Street New York, N.Y. 10017 
xxxxxxx
EMISSIONS OF NITROUS OXIDE (N20) FROM 
FLUIDIZED BED BOILERS 
l. E. Amand
Department of Energy Conversion 
Chalmers University of Technology 
Goteborg, Sweden 
S. Andersson
Gotaverken Energy AB 
Goteborg, Sweden 
ABSTRACT 
Measurements of emissions of nitrous oxide (N20) 
have been carried out on two kind of fluidized bed 
boilers. One of them, a circulating fluidized bed boiler 
has been run with three kind of fuels at different 
operating conditions. The results of the measurements 
show that the emission of N20 depends on bed temperature 
and fuel. The temperature dependence is explained by the 
strong influence of temperature on the rate of 
destruction of nitrous oxide by radicals in the gas 
phase. 
INTRODUCTION 
Nitrous oxide (N20) is created from natural and 
anthropogeneous processes, one of which is com bust ion. 
The deleterious effect of the N20 emissions has only 
recently been considered. For this reason N20 has not 
been investigated as thoroughly as NO and N02. A 
description of the environmental effects as well as 
results from different combustion facilities have been 
presented at three workshops on N20 (EPA Workshop ... , 
1986, EPA/NOAA ... , 1988, European Workshop, 1988) . At 
the last workshop, it was concluded that the emission 
level from a coal-fired fluidized bed boiler (FBB) is 
50-200 ppm, but it is only 1-20 ppm in boilers equipped
with other types of combustion devices. For this reason,
it is worthwhile to investigate the emissions from FB
boilers mo.re thoroughly. The present work is a first step
in that direction.
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FORMATION AND DESTRUCTION OF N20 
The formation and destruction of N20 are not well 
understood. For gas flames, where the chemical reactions 
are homogeneous, there are reaction schemes available 
which give reasonable guidance (Kramlich et al. , 1988), 
but the knowledge of the heterogeneous processes, such as 
may occur in pulverized coal flames or in fluidized beds, 
is poor. In a fluidized bed there is not only coal present 
but also sand and limestone, making interpretation even 
more difficult. 
It has been shown (Bowman, 1988) that HCN is an 
important compound for production of N20. HCN originates 
from the devolatilization of the fuel and so it exists in 
solid fuel combustion systems. In a flame, N20 is 
produced from HCN in the fuel-rich, high temperature 
zone, but it is almost immediately removed due to the fast 
reactions between N20 and hydrogen radicals. This 
reduction of N20 depends largely on temperature. 
The heterogeneous reactions involving N20 are: 
• 
• 
• 
N20 reduction on char surfaces 
N20 formation through reaction of NO with char 
nitrogen 
N20 formation from the char nitrogen during 
combustion. 
Kramlich et al. (1988) have investigated the two 
last ones for post-flame conditions. His conclusion is 
that they give insignificant contributions to the N20 








